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Abstractor JP2001 069968 

PROBLEM TO BE SOLVED: To obtain a new microorganism wliich can simultaneously simply produce 
polyhydroxyalkanoates containing hydroxybutyric acid and so on as monomer units, respectively, as 
biodegradable polyesters in high yields. SOLUTION: This microorganism can simultaneously produce 
polyhydroxyalkanoates containing 3-hydroxybutyric acid and a 3-3- hydroxy-5-(4-substituted phenyl) 
valeric acid of formula I (R is H or CHS) as monomer units, respectively. The method for biologically 
producing the polyhydroxyalkanoates comprises preferably culturing the new microorganism: 
Burkholderia sp. 0K4 strain (PERM P-17371) in a culture medium containing a 5-(4-substituted phenyl) 
valeric acid of formula II and then extracting the polyhydroxyalkanoates containing 3-hydroxybutyric 
acid and the 3-hydroxy-5-(4- substituted phenyl) valeric acid of formula I (R is common to that of the 
compound of formula II) as monomer units, respectively, from the culture product. 
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[HIM] 3-tFndfi^-5 

-(4-{»i7x-;i.)a»i8a&*y-7-i--/ h 1 1 

(1) : 




Knaf i^- 5 -(4 -if»7x~;U)$mK^*y-7-:i- 
(Burkholderia sp. ) 0K4ac (PERM P-17371) „ 
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(1) : 




(Burkholderia sp. ) OK 41* (PERM P-17371) . 

[if ] i?fefi*JS 1 ie«tfo^N-j'*/i^T y r • 

;a;t"-i'X (Burkholderia sp. ) 0K4;^ (PERM P-173 
71) Tie-^se (2) : 
Ut2] 




(2) 



(sC*, RtiHi^iJiCHsSrSit ) •?^5itS5-(4 

-Bm7x:::;Wg^&^tftS)fi>fT-*ML«^, 3- 
t Kadf S^Kiri: . frEHR^ ( 1 ) X'9r^Zii. MIB" 

(4 -a^7x::^/W^KJtyv-aii->' h t IXIS 

Hit, ^ux:it^)\,Am^^izbimti-imm2 

aic. acffiSi^KM5:ffli'^i.::t^mt-ti=i»*5S2 
tciat^c7)v-Ky t Fo^i/7;i^*/x-b<7)^!teB<)^i£* 

[00 0 1] 

m^^l^^m^^ 'J xxr /K7)4:iftW4« J-ffitcM-r 
4^M»tt#UxX7^/l/i:LT, 3-b 
h'D^ri^ffiS!^. 3-bFnJfi^-5-(4-Sm7x 



Kfc 3-b Fo^i-- 5-(4-ilj«7x:^;i/)Sf[^ 
^•t y F b LXiSis^^J b Fd^ xT/U* / 

x-FcoRl^l^rSlcRITI.. 
[0002] 

[fi^Sf^S?!?] mi,zht:i':>X . ^f^^i^i-kmS^'f 

{zmk^tim^x'\±. imm^mz<.\,^b\^o'm 
ti. ttz. mm^ndb. cOimiiis.<^m}ab^j: 

SitLT, Wkcr):Bmmco^lS.m=fmizi^tX . 

[0003] --KU 3 - b Fn^vT'^W- F 

(PHB) iZitmtllW&.m&^ritVX.XT/l' 
bFodf>-T;P;<j/x-F ; PHA) (i, ^ifjjt i ')^^• 
^mmb Lxmmmi^tixu^, t^j:hh. m 

mt^zb¥x^i>. tfz. mmnmbix 

5-15 9^^^|g, #m¥6- 1 699 8 O^i^jfg, ^ 
^¥6-1 6 9988-^&#, ^^T6-2 2592 1 

[0004] C:tL4T\ ^KcommiiK rf-'U 3 - b Fn 
^•>fi-U-h (PHB) , J>|.V^{i3-b Fndf^^T" 
f-l^- F i: -eofflstob FD=Jf i^r/l/;* /X- F t <7)a;}f 

( '^-m^Ty X^';9)\yYf',9 \ (5fe^)-)8tt7' 
yXi-z^mn^m-, (1f)xi? -T-f-'X^), p.178 
-197=5: M;t«f. TfVA'jy^X ■ a.'^hti 
7rXH 1 6$|c (Al call genes eutropus H16 : ATCC N 
0. 17699) ^j:hmz^cr)^mmi. Ztlh^V-7-cr,t 

mizmLmmizfsi^ttLx^^t. •t^j:hh. mmtKii 

mm^rMit^-^^Ztizii^X. 3-t Fa='r>-7f- 
U-h (3HB : 3-bFDdrv-7'^'yi?) h3-bF 
0=¥j^a*H/-F (3HV : 3-b Fo^i-'^y^'y 

K) cr>^-^mtiim^(^^M-mmzis^^^bt 
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'm'^S- 19 2 2 7^>i^lB5:i:S:#K3). 
[0 0 0 53 tfz. #W^^IBI^2 64 2 9 3 T^tlti:. 
i/^— F^-^X ■ ;tl-':^^"^>X ( Pseudomonas oleovo 

rans) ATcc T^iAmvz.mmtLximmmmMit 

~fcKn^xT;U*/x--h (3HA: 3'-tHn^v' 

^^:^tU^A (Methylobacteriim)Jg. ^>'^r7 ;^rX(Pa 
racoccus)JS. T}Vt}'^)y^-X (Alcaligaies) 
"F^^;^ (Pseudomonas) JKcoy^^TUr^. 
3;6>^^ 7 cr)|g-^r;^:i-/l/tct*fi4$i^l. C: t tci 0 . 
3 H B i: 3 H V(7)ita^;ti'U X.Xir}V^iM-^ Li^hfS 

[0 0 07] #^^5 "9 3 04 9-^^IB. f^iiX/mm 
T7-26 5 06 5-^^^|gai. rxn^i-X'^^r^e 
X (AerojBonas caviae) ^-mmWm<^:^\^^ VW. 

3HBi:3-hHn:3^v'A,dirif/X'-F (3 
HHx : 3-t Fn^^^^-^fyffi) 2 ^^^S^S'&jK 

[0008]#ra¥9-191S93#i.W{i. r?^ 

^"^X ' Tl^Y^^yyXi Comanionasac i dovorans) I FO 1 

mm^iMmut Lx^V)vaymLmA-:r9y'j 
ic-jv^mmm\^xmm^h^h^zx^. sn^t 

4-t Yxi^i^^^\y-V (4HB : 4-t KP^^-y 
^ym) Sr^yv-JL-^y htcl$o.1^UxXT;P2:4* 
th^}imi7r^^iiX\^t. 

[00 09] Htc. ZfihWi,^m^M^^ttrs\)j:^7.r 

xm^tix^x\^^h. z.ti^mmmmxmmLx 

ti. MUX. FEMS Microbiology Letters. 128 (1995) 
P. 219-228^ i:'(cil«:iBtt?iiri-^l>o mX^tlim 

mm cmm) ui. mm. r^mmm\:^m&. xx 
[ 0 0 1 0 ] 3 tc. m±m±Myt^'Jx,xr-fVTh 

|>.1fU t Fn^xr;^;^yX'-F (PHA) (i:. ^rVV 
-X- >y F ic^^ ^M^a^^At ^ ::ti:m^^m 
m^^^ti><r^m^hx^^lt^. ^^ofiJfflSEH^J; OKS 

tf-^±T1i:. 5EtC)£3gffl^^yv-^:i^y h^r-k/ltzP 

[0 0 1 i]miif. r'.;--,'kS^^y'7'~-jL-^y F^^ 



T\ 3-t: Fnar>'-5-7xx;pyNVyTyK (3H 
PV : 3~t Fn^i-— 5-7x:^;l^^y,'5^yg?. ±iB 
--m: ( 1 ) t'R = HOjt^) $:^y^-x~>y Ft 
LTPHA4^(Z#At^lfi<*t LT. i-^--Ft^X:t 
l^:^'t^7 >X (Pseudomonas oleovorans)<?D--*l5tc?!?^|gS? 
ixTl^l>c?);2;^t-*|) (MacroiBolecules, 24. p.5256-526 
0 (1991) lijiafSS, ^^lA'tl International J 

oumal of Biological Macromolecules, 19. p. 29-34 

VUTVK(PVA: 5-~7x-;l^y:?'y®!)3&>ib. 3 
HPV^^yv-x- ^y Ft LT#tfPHA$:^g^ 

tfz. zco^m^iz^^iiimcoPHAco^y-? 
-X-7FJ±. 3-hFn^i^S4"i!(3HV : 3-t 
Fn^i/^y^ygt). 3 ~ t Fn^i/^^^t^yS?(3H 
Hx). 3~bFo^S/A.7°^yB^(3HHp). 3-b 
Fn:3E^x:t:5'^>i!(3HO). 3 -t Fn^r 
(3HN). 3-t:Fn^>^7^';^ygt(3HD). 3-tF 
Q^>^FT;*yS^(3HDO)ffcO. -^M^PHACO 
±^^^T'J>^3-hFD^>>»i!(3HB : 3-hFn 
^>'r^yg^)x- vF^-t^iXTV^^l^ Mac 
roinolecules. 29. p. 1762-1766 (19%) 5 - (p 

-Fy;i/) AvyrvK (5 - (p-Fy;^) ^^i^^y 

K) . 5- (4-x^;l/7xx;l/) y\>yTy^ ( 5- 
(4-x^/^7xx;l/) A^y^yit) , 5- (4"t"7 
xxy;l.) ^<U))Tym {5- ( 4-fc'7xxy;l.) A?. 

y^ym) . 8- (p-Fy;i/) :^9^ym^mntt 
X. ^ii^'ti(^)mit^izMm^j^^mi^A.fzP 

UAi^mt^ Ztmm^tlX ttz. Macromole 
cules. 29. p.3432-3435 (1996) 6-7x7^-^/ 
^^-tyM. 8-7x7^>':t:^^yS. 11-7x7 

ti^tj^^t- 3?#^$:^^^^iP H A ^^tl ^ t 
S^lTV^I>. L:^;^L^;6%. ^yv-xx-y FC3HB 

[00 12] 

If. c:^STig'&<7):^^V\ 3 HBi:7xX;^S^: i:<7)r 
y--;I/S&amSh LX'^ts3~t}^u^i^T^U^ym 
(3HA) ^|Rl^t^#t^i?;Kyv-c7)4«;^iS;^>>^<M 

mm-mmzi^. ±^^j:mmmtfi^tix^^i. 
[0013] *iiBS(i. mmmi:mm'h i.<oxh 

*«0«<Oge^ii. 3HBh. TIBHR^^ ( 1) 
3 - 1 Fn^i/- 5 - (4 -gm7xx;U)S*:¥S 
^ 7 v-xx ^yht LXi^t^T^ y t F 'yTfl^:^ 7 

F mmiz^mimmm^mti ^tiz 

X. 3HBt. Tie-M5e(l)T-*§il^3-hFo 
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[00 14] 

5-7 ici^W'^y yi!) ^m-^3lj@[fc-rssi)?«* 

x-h (PHA) <7)±ltg5:i8'^/::t;^, ytyiji: 
5-yx-)W^\y>jrymim (mm) t ixi^m 
tll^. 3-hHndfi^7'^'yl! (3HB) ^r^l/ftB 

-hvo^i^-s-yji-ji'^^uvrym (3Hpv 

A) ^^/V-JL™-yht lX-^tSPHAmmz± 

lecoPHA^tgJ-^L, A-^'*;UTUr ■ 

X (Burkholderia sp. ) ffS^ii 

r ■ Xt°->-X (Burkholderia sp. ) 0K4l$fcLT. 

(NIBH) ) IzmiUzimim : PERM F^17371) . t 

fz, z^oKAmi, TM-m^ (2) x'^^ti 

mm-flt. 3-tHDdfv-7'^yi| (3HB) 

^znj^th 3 - b Kodr v~ 5 - ( 4 -ai^7 x^i/U) 
^^PUrySSr^y-V-^x-'y htLX-^tfPHAiO* 

[0015] -r^ri?*., b Yn^ryTiVA 

JX-V^m:^-thW±m±, 3-bFnJf>'SK 
, Tia-^ ( 1 ) : 
[00 16] 
[^b3] 




(Burkholderia sp. ) 0K4*fe (FEFiM P-17371) T'J> 

[0017] ifc, *:|^BB<0-if J b Kndf j^T/W;{ryx 

-i^X (Burkholderia sp. ) OK 4$^ (PERM P-17371) 
Sr. Tie-^ (2) ; 

[00 18] 

[^^4] 




(3?+. R{iHi!t«iCH3S:«f ) f*$)ftS5-(4 

t FDdf i^ffigii; , itfie-m^ ( 1 ) x'^^^ti. mi- 

Jte?(2) i:RSi6ii:1-SI.3-hKn#v-5- 

(4-Bm7x-;WS^i!S:ty-7-:x- hi: LT^ 

b Yu^>'Tiitiy:3u~Ymmmmtp(:>m!, 

[ 0 0 1 9 ] =5ri3, ±EcOd^y b Fn^>'7;l^;*/x- 
V<r)4!B!iW^:*rS(cfcv^T. WEsK'JbHo^v-r/i' 

^\ PIt:<. l5iB*^UbKndp-^T;l-*yx-FcOttaJ 

mm{i. m.-m. ( 2 ) t-s^s^ii. 5 - (4 -mm 
7 X -;u)S^i!tJiii.T , yi-yw.t fd±y^ u ym 

[0020] 

[%Hj}£o^it(7)jg,^] ^mmmx'$>:^oKm 

!4. |5igiljm<7)±«*>4>PVA5:m-l«^jiht-|.ai»?^ 
Jit i 0 P VA-^-ftJiMSttilt LTK#Sfi;t. 

[0021 ] z<7)OK4mi. d:<rmi'-3i,zim>i>^ 

[0022] 
[jSl] 
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(1) mmm 





mm 


m 




(0.3-0.5 X I.0-2L0 mO 






m 



















[00 23] 



[0024] 



(2) ^±m • mmm 


[82] 














Mb 


















mi 


























D-'r>'— 






















mi 










ISM 










(3) =¥y;^»tf 


[1^3] 



IB^ (%) 






Jt.t»;3f/V-10 


Not detected 


97. « 


Not detected 



-^-^/PtUT Xh-i-X (Burkholderia sp. ) AfJ)5^:fc*^*|BBL;t» ULhc^!^iaW^ttltSr^-ti t 
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(6) 12 00 1 
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[00 273 -*, PHA^mm^^m-^\i. M9m 
7-1 2ws.mm. mm. /tym (na) 

^'i'ym(OA) , T75>yg!, ^-^'JyK ( FT;*y 
i?)^«+ia<7)H|B]Si{S:0. 1%~0. 29mm. Rlf 

(2) tS^$^il.5-(4-ffi©7x-;L')A'UtJ 

rys^o. i%-o. 2%fmmuzi^mm^x. 

uj:\<^Mwmmi,z.'pmcomihmi:o. i%-o. 2 
i-vrymio. i%~o. 2%s^»t^:*IJifs5 
[0028] t^ji. iSa6*><^iE«|Jgig«!*«l«ji 

mmi: 1 / 1 osj^cfML , ±M'i'mcr)mmmi 0 . 
1 %~o . 2%sjs, &i/-m. ( 2 ) 5 - 
(4-ii«7x-;WAv;r>-i!S-o. i%~o. 2% 

mm-rizti>X'^&. 

[00 29] Zcr>m^j:imizii^ f^-yi-^. MD-'N'-r^ 
[00 30] 'k^zM'<.fz . PHA5:#«$-ltl> ^ 

fflsns*?ji8ig^m. '}ym-m\v)ymm. m 

i<. mUi. MSBtgtffi, M9tS«l!^Sr*ffl.C:t*^ 

t'l' s , i^^m\>zmi>mmmx'm\^hM9imcr)m. 

[00 3 1] 
[^4] 









6. 2 g 


KH2PO4 


3. 0 g 


NaCl 


0* a g 


NH4C L 


1. 0 g 



<v^S«4'tctJV^Tii, SDS^i7)^MvStt9l5!{!,a, y 
y^-A^«oss^Wi. EDTA, ;^:SJS^i!-^h';'> 
A, ry=i:-Tm<mmmmzX'>x. awcoPHAUi 

[0032] 

[0 03 3] mmmi) 

3HBfc±Of3HPV#*PHA(7):i*-l 

/-^yi^o . 1 %i:istsmm.m}±x:^m%^fzo 

K4)t*c03nri-5-, /t->i?0. 1%, PVA(5- 
yx:^)V^y^ym.) 0. l%$:^tfM9«*^il6 ( 2 
00 mDfcffilL. SOrt-^t/i. 36II§ra 

t*, B*2:Jl'l:^^i■»=J;'>TIRSL, /-^y^O. 1 
%, PVA 0. 2%S:-^t?. ^mj® (NH4C 1 ) 

3 0'CT'3 6B#ffi|i;3m*L/^. -rcOMft:^. S 

[0034] z.(nmwmk-^v -y h inmitzm. i o 

tTPHA^ttaSUo. ttajfflS-O. 4 5jum«r)7-f;P 

[ 0 0 3 5 ] ft (^n/c P H AcTimmmTcT) i: a LT 
ij-ffLito ■t^j:hh. *<jl 0ingPHA^2 5mL^-^ 
xM75;?,3tAix, ^nn*;UA2mLl;:^»p$-ii:. 
3%eSi!^^t?^:?/-/I^^2mLSri!raxT, 100 

°cx'm.L^j:ii^h3. 5msi^'$^tz. Km^^jm. 

m^:^yyiilOmL^MtX. MK 1 O^Wktol 
fmz. 2mizj^1itt:Tm<O^uat^A^J.Mm0tii 

fSSt^-^^-y^yj^xmitt:, ;«7oo*;PA)i 
S:;yx^'Q-v'h/7 7-f (GC-M 

s. ft»QP-505o, Eimxizmn.-^tixx 

[0036] 

[SS5] 







C/'P<%) 


3HB 


3HV 


3mp 


3}n 


3HPV 


190 


82 


43 


36 


57 


2 


2 


3 



CDW:cell dry weight C^fmMi^MM) 
PDW: Po 1 yme r dry we i ght(:;tCUV 



3HB : 3-t Fo^i/'i 
3HV : 

3HHp : 3-tFn^>'^r^: 

3HN : 3-fcHa^xy'fyBr 
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3HPV: 3-t Hn=^>— 5-7xr.;L'SmK 

{mmm2} 

t-f. Macroinolecuies, 29, p. 1762-1766 (1996)hMacr 
oiBolecules, 27. p. 45-49 {199A) izMm^tlh^jm^zVi 
oT. 1^'^J:=^^-}l'KhUzi^miX'hhTVA (5- 
{p~h : 5 -(p - h ^J}V) ^y^yi!) 

n^r h ;l/xy ^ V ^-'^^S/^ixOT H F ?gM&®::iiT 
L.{J:i^T\ 0. IM LizCuC l4<7)THF^JgS:Jir 

ifz {i^m±-'2ovAzim) o ^jH^ 

fz2o%wmmwAzm^L. mnLx. mmML 

fz. 'i^hfihmimrctmL.T^-^jvx'm^L 

^20 xmmmximtLx. mm^rt^wm l 

fz. 

[0037] zmm^^ . mm^^^'y^j^Tm 

uzm. mE^mifz. mtifz^fm^. mr-^hy 
{zmmix'H-NURmMLfztz^. ^mmm 

^•fl>Mlilr:*mcroinolecules, 29, P. 1762-1766 (199 

6){z^.'^tiiTV A</)T'-f t-^lfz. :Lcr>^mi 

[0038] yt-yKO. l%$r^t^M9*^^lft±T 



TVA 0. l%^^t^M9mmm{20 0 mL) iZ 

mi. 3 0'cx^mifz. 3 6B#Bf*. mmmm 
mt^zx-oxumi. Ji-ymo, i%. tva o. 2 
%^^t^. mmm (NH4 c 1 ) ^:^t^j:\m9mmn 

1^(20 0 mL) ClSS^itT. StC. 3 0^X^3 6 

mmmt itmifz. :z mm . mmmmi^zx -> 
TJR»L. ^ j-)vx-wmhxmmm.fz. 
[0039] :i<rmmmr<x^ v v ^ffs t/cm. i o 

OmLO:^OD7fs;^A(cSi§L. 6 0 °CT 2 0 B§ ^M** 
LTPHASrJftffiUc. ftffifS^O. 45AtmC07^;U 

[ 0 0 4 0 ] # ih>ftfz P H AcomiiiyTiO Xo\zLX 
^^hfz. t^hh. $?;l 0mgPHA^2 5mL§^ 
XM77Xr?(CAit. ^UVi:t^}UJ^2mUzmm^'t. 
3%WMi:^tJ^^y-)mm2mLi:miX. 100 
rTmL^r;^)>^>3. 5 ^r^KJS Sj;5*^7fS. 
M-Yity*! OmL^ jD;tT. SlL< 1 O^Hffii: -5 L 
tzmz. 2Mi^z-^mUzTMco::^^nt^flM.m^mi!b 

I. mm^:/ ^-i^^yj^xm^i fz. :iwti\Jt^/uM.m 

i^xi^u^h^yy>f — IC*^*f^ (GC-M 

&i$QP-5 0 5 0. E Iffi) (CWT. ^tflX 

[004 1] 
[^6] 











3Hy 


3Iit> 


3m 


ainvA 


201 


88 


44 


34 


55 


3 


4 


4 



CDW:cell d r y we i g h t (i^^mS*) 
PDW : Polymer dry weight (rKUV 

C/P : ;KUv-|^J*a«/|^ii«#;Si 

3HB : 3-bFo^i^Bi? 

3HV : 3-t Fn^i/S^K 

3HHp : 3-b Fn^>'A,r:?'yffi 

3HN : 3-tFndi^i/y^yS 

3HTVA : 3-tFndfx--5- (p-FU/l-) 

i! 

(*]tefl?!l3 ) 

3 H H P V-^^P HA<r)^m~- 2 

y^u ymo . 1 %i:^t^M9m^mm±T^^$'\tfz 

OK4$S<7)nnr:-J. y^VyMO. 1%. PVA 

(5-7xn;l/^y^yig) 0. 1 %^^tfM9?S#:tS 
t-a(2 00 mL) tCfifflL. 30VX'tmLfz, 3 6 

1%. PVA 0. 2%^'^0. ^Sil (NH4C I ) ^ 
^i^V^M9?gfttSJfi (20 0 mL) (iSSJSLT. 



mz. 3 0'cx'3 6mmmt^tmifz. :Lcomm. 
ixmmmifz. 

10042] zcom^m^^uyhmiUzm. lo 

OmL</)^nut^JlAizmmi. 6 0rT2 O^HSHSff 
LTPHA^ftffiL/:!. ttS^S^rO. ASumCOy^^U 

[0043] ^^titz p H Acomm±i:xrcox o lt 

mifz. t^M. *«?10mgPHA^2 5mL^^ 

xmyyxaizAir. ^xin:r^}\^M>2mUzmm^-^. 
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